INTRODUCTION
The frequency of life-threatening infections caused by pathogenic microorganisms has increased worldwide and is becoming an important cause of morbidity and mortality in immune compromised patients in developing countries. [1] In recent years, attempts have been made to investigate the indigenous drugs against infectious diseases. This may help to develop safer antimicrobial drugs. [2] Cassia fistula (family: Fabaceae), is commonly known as Amaltaash phal, [3] [4] has been reported to possess laxative, Antioxidant, Hepatoprotective and Antiviral activity etc. [5] [6] Cassia fistula has traditionally been used to treat leprosy, tuberculosis, syphilis, rheumatism, skin disease. [7] The Ayurvedic pharmacopoeia of India indicated the fruit pulp for constipation, colic, chlorosis and urinary disorders. [8] The fruit of Cassia fistula is used to treat diabetes. [9] Cassia fistula plant is rarely ever wholly leafless, but in some localities it documentation chamber (CAMAG REPROSTAR 3) and captured the images at UV 280 nm. [ Figure 1 , 2]
Identification of the isolated individual compounds
IR spectrums of compounds were recorded on a Perkin Elmer Spectrum RXI FTIR system by using potassium bromide pellets. 1 HNMR spectra of the compounds were recorded on Bruker NMR spectrophotometer in DMSO using TMS as internal standard.
For Mass spectra compounds were dissolved in dissolving solvents and then diluted with water containing 0.1% formic acid and 80% acetonitrile before injection into the MS system mass charge was adjusted at some values.
Antimicrobial activity Media
Nutrient agar media (Difco laboratories) pH 7.2, nutrient broth media (Difco laboratories) pH 6.8, Sabouraud dextrose agar media (Biolife Vole Monza) pH 5.6 were used for antibacterial screening, antifungal screening and MIC determination respectively. [18] 
Antibacterial screening
In vitro antibacterial screening was carried out by disc diffusion method. [19] [20] [21] [22] which is a qualitative to semiquantitative test. Briefly, 20 ml quantities of nutrient agar were plated in Petri dish, solidified and inoculated with 0.1 ml of standardized inoculum of each bacterial culture by swabbing over the agar surface. Filter paper discs (6 mm in diameter) impregnated with various concentrations of Compound 1 and Compound 2 was placed on test organism inoculated plates. Dimethylsuphoxide (DMSO) was used to dissolve the compound and was completely evaporated before application on test organism inoculated plates. Blank disc impregnated with solvent DMSO followed by drying off was used as negative control. The activity was determined after 24 hr. of incubation at 37°C. The diameter of zone of inhibition produced by the Compound 1 and Compound 2 was then compared with the standard antibiotic ciprofloxacin 2 μg/disc. Sample was used in triplicate for the determination of antibacterial activity.
Antifungal screening
This was also carried out by disc diffusion method [23] [24] [25] [26] . In this method 20 ml of Sabouraud dextrose was plated in Petri dish, solidified and inoculated with 0.1 ml of standardized inoculum of each fungal culture by swabbing
Extraction
Leaves of cassia fistula were coarsely powdered in a suitable grinder. These powdered leaves were poured in glass container and sufficient quantity of acetone solution was added in this container. Stir the solution until a nice dark green liquid was achieved then separate the green colored chlorophyll-acetone solution from coarse powdered leaves using separating funnel. [14] [15] 5 kg chlorophyll free powdered leaves of Cassia fistula were extracted with 10 liter of methanol in a Soxhlet extractor for 48 hr. After complete extraction, the extract was concentrated using a rotary evaporator to afford a yellowish mass. [15] Prepared yellowish mass was then subjected to various spectral analytical techniques for the identification of the individual compounds.
Isolation of the individual compounds
Silica gel (60-120 mesh) was used as absorbent for column chromatography. The column was taken and packed with glass wool at the bottom of the column. The slurry was prepared using silica gel and hexane. It was poured slowly from the top of the column in a little quantity allowing for the even and uniform packing. 2/3 rd of the column was packed by using above procedure. The extract was dissolved in the minimum quantity of hexane and chromatographed over silica gel. [16] It was then eluted with different solvents in increasing order of polarity viz. hexane, petroleum ether (40-60 °C), benzene, chloroform, ethyl acetate, acetone and methanol. The fractions were collected and marked. The marked fractions were subjected to high performance thin layer chromatography to check homogeneity of various fractions using Toluene-ethyl acetate-formic acid-methanol (20:12:4:4) as mobile phase and Aluminium foil silica gel 60 F 254 column.
HPTLC analysis for marked fractions
A densitometric HPTLC analysis was performed for the development of characteristic finger printing profile. The fraction which was obtained from methanolic extract of cassia fistula leaves was dissolved with HPLC grade methanol 100 mg/0.5ml. The solution was centrifuged at 3000 rpm for 5 min and used for HPTLC analysis. Then, 2 μl of the samples were loaded as 7 mm band length in the 10 x 10 Silica gel 60F TLC plate using Hamilton syringe and CAMAG LINOMAT 5 instrument. The samples loaded plate was kept in TLC twin trough developing chamber (after saturation with solvent vapor) with respective mobile phase and the plate was developed in the respective mobile phase (Toluene-ethyl acetate-formic acid-methanol 20:12:4:4) up to 90 mm. The developed plate was dried using hot air to evaporate solvents from the plate and sprayed with stannic chloride reagent. [17] The plate was kept in Photo- It was confirmed that compound 1 was (2′S)-7-hydroxy-5-hydroxymethyl-2-(2′-hydroxypropyl)chromone had the following structure [ Figure 3 ]. Figure 4 ]
The results of antibacterial activity of Compound 1 and Compound 2 against the test bacteria are presented in tables [ Table 1 , 2]. In comparison to reference standard ciprofloxacin (2 μg/disc), Compound 1 and Compound 2 exhibited significant antibacterial activity at 10 μg/disc [ Figure 5 ].
over the agar surface. The diameter of zone of inhibition produced by the Compound 1 and Compound 2 was then compared with the standard antifungal drug fluconazole 2 μg/disc. Sample was used in triplicate for the determination of antifungal activity.
Minimum inhibitory concentration (MIC) determination
Stock solution of 400 μl/ml of the Compound 1 and Compound 2 was prepared followed by 2 ml of the stock solution was added into 2 ml of previously sterilized double strength nutrient broth and mixed well. From this 2 ml was transferred to another test tube containing 2 ml of normal strength nutrient broth. The serial dilution was done in this manner till 6.25 μl/ml concentration of Compound 1 and Compound 2 was reached. Then 50 μl of standardized inoculum of the bacteria was added into each tube and kept for incubation at optimum temperature i.e. 37±5°C for 24 hr. and examined for growth visually. The MIC of Compound 1 and Compound 2 was taken as the lowest concentration that showed no growth. Growth was observed in those tubes where the concentration of the Compound 1 and Compound 2 was below the inhibitory level and the broth medium was turbid. The nutrient broth media with three drops of Tween 80 and ciprofloxacin were used as negative and positive control, respectively for antibacterial activity and Tween 80 and Fluconazole used as a negative and positive controle, respectively for antifungal activity. [27] [28] [29] [30] [31] 
RESULTS
Two new compounds were isolated first time from methanolic extract of cassia fistula leaves had following properties- The control disc used for solvent had no zone of inhibition; hence; this data has not been shown Data shown in mean + SEM (n=3) The control disc used for solvent had no zone of inhibition Data shown in mean + SEM (n=3) Compound 1 showed highest activity against Staphylococcus aureus and lowest activity against Klebseilla pneumonia [ Figure 6 ]. Compound 2 showed highest activity against Bacillus subtilis and lowest activity against Pseudomonas aeruginosa [ Figure 7 ].
The MIC values of compound 1 against Gram-positive and Gram-negative ranged from 22 to 38 and 41 to 50 μg/ ml, respectively [ Table 3 ]. The MIC values for compound 2 against gram-positive and gram-negative ranged from 29 to 37 and 31 to 50 μg/ml, respectively [ Table 4 ].
In comparison to reference standard fluconazole (2 μg/ disc), Compound 1 and Compound 2 exhibited significant antifungal activity against Candida albicans, Aspergillus niger, Penicillium chrysogenum and Sacromyces cerevisiae at 10 μg/disc [ Table 5 , 6].
Compound 1 showed highest activity against Sacromyces cerevisiae and lowest activity against Penicillium chrysogenum [ Figure 8 ]. Compound 2 showed highest activity against Sacromyces cerevisiae and lowest activity against Aspergillus niger [ Figure 9 ]. The MIC values of compound 1 and compound 2 against used fungal strains ranged from 18 to 27 μg/ml [ Table 7 ] and 22 to 28 μg/ml [ Table 8 ].
DISCUSSION AND CONCLUSION
Numerous methods have been utilized to acquire compounds for drug discovery, including isolation from plants and other natural sources, synthetic chemistry, combinatorial chemistry and molecular modelling. [32, 33] Isolation of (2′S)-7-hydroxy-5-hydroxymethyl-2-(2′-hydroxypropyl)chromone (compound 1) and Benzyl-2β-O-D-glucopyranosyl-3,6-dimethoxybenzoate (compound 2) from Cassia fistula Leaves extracted in methanol and its antibacterial and antifungal The control disc used for solvent had no zone of inhibition Data shown in mean + SEM (n=3) Figure 8 : Antifungal activity of compound 1 (5μg/disc and 10μg/disc) and Fluconazole The negative control containing solvent had no MIC value The negative control containing solvent had no MIC value studies are being for the first time reported now. HPTLC technique has been used for the very first time for the isolated compounds of leaves of Cassia fistula.
These compounds are seen to exhibit moderate antimicrobial property. Although (2′S)-7-hydroxy-5-hydroxymethyl-2-(2′-hydroxypropyl)chromone (compound 1) showed activity against all tested bacteria, it was better against Gram-positive bacteria than Gram-negative bacteria. In this study highest activity against Staphylococcus aureus and lowest activity against Klebseilla pneumonia was observed. Benzyl-2β-O-Dglucopyranosyl-3,6-dimethoxybenzoate (compound 2) showed activity against all tested bacteria, it was better against Gram-positive bacteria than Gram-negative bacteria.
In this study highest activity against Bacillus subtilis and lowest activity against Pseudomonas aeruginosa was observed.
(2′S)-7-hydroxy-5-hydroxymethyl-2-(2′-hydroxypropyl) chromone (compound 1) and Benzyl-2β-O-Dglucopyranosyl-3,6-dimethoxybenzoate (compound 2) showed good antifungal activity against all tested fungi Candida albicans, Aspergillus niger, Penicillium chrysogenum and Sacromyces cerevisiae.
